The study addresses the effect of different food concentrations of green alga Chlorella vulgaris on the life cycle parameters (the body length, specific juvenile somatic growth rate of body length, the number of offspring in the first clutch of parthenogenetic females and the number of females producing resting eggs) of the individually cultivated females of M. brachiata. The lowest food concentration used in the experiment, 100 thousand cells/ml, had a limiting effect on such parameters as the size of females at the first reproduction, juvenile somatic growth rate of body length and fecundity; it also induced the production of resting eggs by females. With food concentration increase, the size of females at the first reproduction, their somatic growth rate of body length and fecundity also increased, and the number of females that produced resting eggs decreased. Under maximal food concentrations (400 and 800 thousand cells/ml) the size of females at the first reproduction, the somatic growth rates of body length and the number of hatched offspring were the largest, and there were no females producing ephippial eggs. We also tested the effect of food concentration under which the maternal generation was kept on the ability of the offspring generation to produce resting eggs. The production of resting eggs failed to occur only at the highest food concentrations for maternal females and their offspring (400 thousand cells/ml). Thus, we concluded that food concentration above 400 thousand cells/ml is favorable concentration for parthenogenetic reproduction of M. brachiata. Since there are no literature data on what food concentration induces the production of resting eggs for this species, the results define the trophic conditions that induce production of resting eggs in M. brachiata.
Introduction
Cladocerans play an important role in functioning of lake ecosystems (Chen et al., 2010) . Cladocerans are among the most widespread and fertile freshwater consumers of phytoplankton and detritus that connect primary producers with higher links of trophic chain such as fish (Smyntek et al., 2008) . Variations in population density of crustaceans can have a significant effect on biotic interactions in aquatic ecosystems; thus, mechanisms and factors that determine their population dynamics need to be carefully studied. The ability to switch between reproductive modes is one of the factors that control the population dynamics of Cladocera.
Under favorable conditions, females reproduce by parthenogenesis. Unfavorable conditions induce a switch to gametogenesis (Carvalho, Hughes, 1983) . Cyclic parthenogenesis is typical for many taxonomic units (for example, trematodes, wasps, mosquitoes, aphids, rotifers, etc.). Cyclic parthenogenesis is interesting because it combines the advantages of asexual (Alekseev, 1990; Zadereev, 1998; Madhupratap, 1996) , and infochemicals (Zadereev, 2003) . would be reasonable to assume that the threshold food concentration that stimulates females to the production of resting eggs will be different for different species.
We previously studied the effect of food concentration and other factors on the reproductive parameters of Moina macrocopa (Straus, 1820) (Zadereev, Gubanov, 1995; Zadereev et al., 1998 ), a widespread model species of Cladocera.
This species often coexists in natural habitats
with another similarly sized cladoceran Moina brachiata (Jurine, 1820) (Petrusek, 2002) .
Little is known about the ecophysiology of this species. However, different requirements for food quantity observed in natural populations of zooplankton can be considered as a mechanism enabling species coexistence (Hopp, Maier, 2005) .
The purpose of this work was to study the effect of trophic conditions on the growth rate, fecundity and the ability to produce resting eggs of single females of Moina brachiata (Jurine, 1820). Another aim was to compare food concentrations that induce the production of resting eggs in M. brachiata and M. macrocopa females. We made the tentative assumption that two species that share the same ecological niche and are similar in size, will differ in their food requirements.
Materials and Methods
The study species was cladoceran 
except chi-square test and Fisher's exact test, were carried out using the STATISTICA 6.0 software (StatSoft, Inc.).
Results

The effect of food concentration on growth and reproduction
Specific somatic growth rate of body length of M. brachiata females increased with the food concentration ( Fig. 1) . The one-way ANOVA showed that this effect was significant (P<0.0001, 
Maternal effect
The experiments showed that food concentration at which maternal generation had been raised affected the reproduction mode of their first progeny ( Table 1 ). The Generalized Linear Model showed that the effect of maternal environment on the production of resting eggs was significant (P<0.005, WS=13.6). When food concentration for the maternal generation was increased, the number of females that were kept at a given food concentration and produced resting eggs tended to decrease.
Another factor responsible for the production of resting eggs was food concentration at which experimental generation was raised. An increase in food concentration in the medium for experimental animals caused a decrease in the number of females that produced resting eggs ( Table 1 ). The significance of this effect has also been proven by the Generalized Linear Model Fecundity, neonates ). This is not necessarily the case for species which can enter into the diapause. The ability of competing species to go into a resting phase at different periods can be a powerful mechanism for maintaining species diversity in communities and can eventually lead to coexistence of competitors (Brendonck, De Meester, 2003) .
There are studies reported coexistence strategies of several similar species in a common biotope: overlapping generations are seen as the basis of these strategies. The study by Caceres (Caceres, 1998a that were similar to those used in this study (Zadereev, Gubanov, 1995 strategies: a species that produces resting eggs and a species that does not produce them (Zadereev, Prokopkin, 2006) . We should also remember that the number of resting eggs produced is not the only factor that determines the initial population density during the beginning of the next season. It is well known that only a small fraction of resting eggs produced hatch during the next season (Caceres, 1998b) . Resting eggs of different species can differ in viability, dispersal, vulnerability to predators, hutching success, etc.
We can assume that the different threshold value of food supply causing production of resting eggs is a prerequisite for the species coexistence.
However, if we want to understand species coexistence, we need to explain why one of these two species has advantages over the other when it is less numerous.
Conclusion
We determined the food concentration of 400 thousand cells/ml as favorable for the growth and parthenogenetic reproduction of individually cultivated females of Moina brachiata. Being favorable for asexual reproduction, this food supply limits neither the specific somatic growth rate of body length, nor the fecundity of females.
We detected the effect of food concentration under which the maternal generation was kept on the ability of their progeny to produce resting eggs. The number of females that produced resting eggs tended to decrease with an increase in food concentration provided to their mothers and an increase in food concentration provided to their offspring. We demonstrated that the combined effect of maternal and experimental food concentrations on the number of females that produced resting eggs was also significant;
the variations in food availability to the offspring generation had a greater effect on the number of the females that produced resting eggs than variations in food availability to the maternal generation.
